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(57) The junction component fixed on a PCB (13) 
has a base part (11 ) and a connection part (1 2), the con- 
nection part (12) having a slot (4) suitable for accepting 
an electrical lead (10). The base part (11) is embedded 
into the PCB (1 3) and is connected with a conductor of 
the PCB. The electrical lead (10) is connected to the 
connection part (1 2). At the place of connection, the ori- 
entation of the electrical lead is substantially perpendic- 
ular to the plane of the PCB (13). The direction in which 
the electrical lead is moved to connect it to the connec- 
tion part (1 2) is substantially parallel to the plane of the 
PCB (1 3) and the base part (11 ) comprises a base plate 
(1) with tab(s) (8a-8c) bending out from it. The tab or 
tabs protrude into openings (17) formed in the PCB (13). 
The connection part (12) has an orientation substantially 
in or parallel to the plane of the base plate (1). 
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Description 



This invention relates to an electrically conducting 
junction component for connecting a conductor of a 
printed circuit board (hereinafter PCB) to an electrical 
lead of a separate electrical unit. The junction compo- 
nent according to the invention may be used with ad- 
vantage particularly in light sources, e.g. in discharge 
lamps including compact fluorescent lamps integral with 
an electronic ballast. The electrical unit in this case is 
represented by the discharge tube. 

To assemble the discharge tubes integral with an 
electronic ballast, the electric conductors coming from 
the electrodes have to be connected with the terminals 
of the ballast, i.e. of the PCB. As it is known, one elec- 
trode is placed at each end of a discharge tube and the 
electric arc works between these electrodes. The elec- 
trical inleads of the electrodes have to be connected with 
the electronic unit, i.e. with the corresponding terminals 
of the PCB. The task of the ballast is to start and to main- 
tain the electric arc in the discharge tube. The electronic 
components necessary for operating the discharge tube 
or at least most of them are placed on the PCB in a way 
known in itself. 

Earlier, the electrical connection was performed by 
aligning each electric conductor protruding from the dis- 
charge tube to the end of the corresponding lead pro- 
truding from the PCB, and pressing a piece of copper 
plate (copper ribbon) onto the ends of these connecting 
leads. The electrical connection was provided by these 
pressed sleeves. This solution, however, has disadvan- 
tages in several respects: to embed the connection 
leads into the PCB is a relatively complicated task; to 
perform the operation of pressing requires an additional 
equipment and is labor-consuming; finally, these leads 
have to be placed inside the shell belonging to the dis- 
charge tube which, in addition to the troublesome proc- 
ess, can cause various kinds of short circuit. 

Recently, another solution has become known in 
which metal tubes with longitudinally slotted mantles are 
built in the PCB as electrical connection components. 
These tubes protrude from the board and the slots ex- 
tend to the tube ends. The lead end protruding from the 
discharge tube is pressed into this slot, which results in 
the lead's getting stuck or jammed in the slot. Due to the 
damaged surface of the lead, the coating of oxide layer 
of the lead will be broken. In this way, an electrical con- 
nection comes into being which is maintained by the me- 
chanical joint ensured by the jam (friction). Although the 
complicated operation of pressing the copper plate is 
not used in this solution, positioning the leads of the dis- 
charge tube to the corresponding slotted tubes cannot 
be avoided. This is caused by the off-position ed leads 
protruding from the discharge tube. These leads are not 
in line with the slotted tubes, therefore the discharge 
tube cannot be aligned with a PCB of fixed position. The 
slotted tubes can only be connected to the leads of the 
discharge tube if the PCB is placed outside the line of 



the discharge tube. For this operation, the PCB must be 
positioned, which requires a separate machine. To 
make the electrical connection, the leads must be 
pressed into the slotted tubes being outside the position 
5 needed for the mechanical connection. The slotted 
tubes are fixed to the PCB with soldering. This joint is 
rather sensitive and can easily be damaged as it is ex- 
posed to mechanical load during connecting the lead 
and the PCB to each other, a fact leading to the short- 

io ening of its life as a final result. 

The objective of the invention was to provide a junc- 
tion component for connecting a PCB and a separate 
electrical unit, which, when making the connection be- 
tween these, does not expose the place of electrical 

is connection on the PCB to mechanical load. 

The invention is based on the recognition that the 
sensitive part of the junction component can be relieved 
of mechanical load by such a junction component which 
has a slot for accepting the electrical lead of the electri- 

20 cal unit and which is provided with component parts, e. 
g. tabs bent out from its own plate material, supported 
by the rim of the PCB so that the load appearing during 
inserting the lead into the slot acts on the said tabs. 
Based on the above recognition, the objective set 

25 was, according to the invention, achieved by means of 
a junction component for connecting the electrical leads 
of a PCB and a separate electrical unit, which electrically 
conducting junction component is fixed on the PCB and 
has a slot suitable for accepting the leads protruding 

30 from the electrical unit. This junction component is com- 
posed of a base part and a connection part, of which the 
base part is embedded in the PCB and is connected with 
the corresponding output of the printed circuit, and the 
electrical leads of the electrical unit are connected to the 

35 connection part of the junction component with the ori- 
entation of the electrical leads being, where the connec- 
tion is made, substantially perpendicular to the plane of 
the PCB. This junction component is characterized in 
that the direction in which the electrical lead is connect- 

40 ed to the connection part is substantially parallel to the 
plane of the PCB, the base part is composed of a base 
plate and tab(s) bent out from it, which tab(s) protrudes 
(protrude) into hole(s) formed in the PCB, and is (are) 
embedded into it in a way providing electrical contact 

45 also with the PCB, the base plate joins the tab(s) with 
the connection part, and the connection part is formed 
so that its plane is substantially the same as or parallel 
to the plane of the base plate. Preferably, the connection 
part is placed at or adjacent to the edge of the PCB and 

50 the tab(s) passes (pass) through the PCB and is (are) 
fixed to it by means of soldering. In another embodi- 
ment, slots increasing the resilience of the connection 
part are formed in the base plate, adjacent to the con- 
nection part. According to another feature of the inven- 

55 tion, the junction component has also a clamping arm 
that protrudes from the plane of its base plate. 

The invention also relates to a junction component 
for connecting a PCB and a separate electrical unit 
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which electrically conducting junction component is 
fixed on the PCB and has a slot suitable for accepting 
the lead protruding from the electrical unit. This junction 
component consists of a base part and a connection 
part, of which the base part is embedded in the PCB and s 
is connected with the corresponding output of the print- 
ed circuit, and the electrical leads of the electrical unit 
are connected to the connection part with the orientation 
ol the electrical leads being, where the connection is 
made, substantially perpendicular to the plane of the 
PCB This junction component is characterized in that 
the connection part is represented by a clamping fork 
having resilient prongs, and protruding from the base 
plate of the base part and the prongs of the clamping 
fork are placed in substantially parallel direction to the 
PCB : and a slot is provided between them for accepting 
an electrical lead the direction of which is substantially 
perpendicular to the PCB. It is advantageous when the 
clamping fork protrudes beyond the PCB at its edge and 
a cutout is provided in the PCB around the slot of the 
clamping fork. According to a further feature of the in- 
vention, the end portion of the slot for introducing the 
electric lead is formed as an outwardly broadening 
space bordered by slant guiding surfaces. The inner end 
of the slot can preferably continue in a broadening hole. 
In another embodiment, notches narrowing the prongs 
of the clamping fork and increasing resilience are made 
on the outer side of the prongs ol the clamping fork, ad- 
jacent to the base plate. 

In what follows, the invention will be described in 
detail based on the attached drawings illustrating pre- 
ferred embodiments of the junction component and 
some possible ways of its connection with a PCB. In the 
drawings: 

Fig. 1 shows an embodiment of the junction 

component according to the invention 
where the junction component is built in- 
to the PCB; this embodiment is shown in 
a view perpendicular to the plane of the 
PCB. 

Fig. 2 is the view 1rom the arrow A indicated in 

Fig. 1; 

Fig. 3 is an exploded view where a junction 

component of the construction shown in 
Figure 1 is illustrated in perspective, built 
in a position to fit to one of the edges of 
the PCB; 

In Fig. 4, another embodiment of the junction 
component according to the invention is 
shown also in perspective. 

The junction component shown in Figs. 1 and 2, 
which may be made by means of slitting and cutting op- 
erations, has a base part 11 and a connection part 12. 
The material of the junction component is a metal plate. 
The base part 11 is in connection with PCB 13 shown 
partly in Figs. 1 and 2, and the connection part 12 is in 
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connection with an electrical lead 10 being a part of an 
electrical unit, e.g. a discharge tube (not shown). The 
end portion of the electrical lead 10 intended to make 
electrical connection is shown as dashed lines in Figs. 
1 and 2. 

In the case of this embodiment, the connection part 

12 has a clamping fork 2 which protrudes from and is in 
the plane of the rectangular base plate 1 of base part 11 
and is also perpendicular to the longer side of the rec- 
tangle. A slot 4 is placed between the prongs 3a, 3b of 
the said clamping fork 2 (Fig. 1 ). The width e of slot 4 is 
preferably smaller than the diameter d of the lead 10, 
and the slot 4 broadens in the region of its outside end. 
The space 14 having increasing width outwards is bor- 
dered by the inner slant guiding surfaces 15 of the 
prongs 3a : 3b (Fig. 1 ). The inner end of the slot 4 leads 
into hole 5. Semicircular-shaped notches 6 are placed 
on the outer side of the prongs 3a, 3b, adjacent to the 
base plate 1 . Starting from these notches 6, slits 7 are 
placed which increase the resilience of the connection 
part 12 and protrude into the base plate 1 and are per- 
pendicular to its longitudinal direction. These slits 7 to- 
gether with the said hole 5 make it easier for the prongs 
3a, 3b of the clamping fork 2 to move apart from each 
other to a small extent, i.e. to be deformed resiliently, 
when the lead 10 is pushed into the slot 4 during con- 
necting. Notches 6 play a role primarily in the assem- 
bling and manufacturing process. 

Tabs 8a, 8b and 8c of the same height m (Fig. 2) 
starting and bent out in the same direction from and per- 
pendicular to the plane of the base plate 1 of the base 
part 11 belong to the base part 11 . The tabs 8a and 8b 
are placed at the opposite sides of the clamping fork 2 
at the outer sides of said slits 7. The tab 8c is placed in 
line with the clamping fork 2 but on that side of the base 
plate 1 which is opposite to the clamping fork 2. As seen 
in Fig. 1, the junction component is symmetrical to the 
geometrical center plane X which is perpendicular to the 
base plate 1 and passes through the slot 4 and is de- 
noted by a dash-dot line. The height m depends on the 
thickness of the sheet material of the junction compo- 
nent, and it should also fit to the sheet thickness f of the 
PCB 1 3 (Fig. 2). This is necessary because the junction 
component is fixed to the PCB 1 3 by the tabs 8a, 8b and 
8c of the base part 11 . Each of the tabs 8a, 8b, 8c being 
parallel to each other is passed through a through open- 
ing 17 lormed in the PCB 1 3, and the ends of the tabs 
slightly protruding from the PCB 1 3 are fixed to the PCB 

13 by solder 13a. In case of the example according to 
Figs. 1 and 2, the junction component is countersunk 
into the PCB 1 3 in the way that the connection part 12 
does not protrude in lateral direction from the PCB 13. 
However, it is placed above an elongated opening 16 
indented into PCB 1 3 in a lateral direction. The edge of 
the PCB 13 protrudes beyond the end of the clamping 
fork 2 of connection part 12 slightly, amounting to a 
spacing k. The construction described results in that 
when the PCB 1 3 and the lead 1 0 of a separate electrical 
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unit, e.g. of a discharge tube (not shown) are pushed 
together during assembly, the tabs 8a-8c are exposed 
to the mechanical loads caused by this assembling op- 
eration, and these tabs 8a-8c are able to take up these 
loads safely, thereby relieving the electrical connector 
components of mechanical loads. 

The embodiment of the junction component seen in 
Fig. 3 corresponds to that according to Figs. 1 and 2, 
therefore the reference numbers of these latter ones are 
used to denote the identical construction parts. The so- 
lution seen in Fig. 3 differs from that illustrated in Figs. 
1 and 2 in that the junction component is not counter- 
sunk into the PCB 1 3, but the clamping fork 2 of the con- 
nection part 1 2 protrudes outwards from the edge of the 
PCB 13. The base plate 1 of the base part 11 and the 
clamping fork 2 of the connection part 1 2 are parallel to 
the plane of the PCB 1 3 in this case as well. Here, con- 
nection of the base part 11 to the PCB 1 3 is made in the 
way that only the tab 8c is passed through and fixed to 
the PCB 13 (the opening for this and the solder on the 
other side of the PCB 1 3 are not shown in Fig. 3 for better 
overview), while the tabs 8a and 8b fit to the edge of the 
PCB 1 3. The mechanical loads occurring when the lead 
10 is inserted into the slot 4 of the clamping fork 2 are 
taken up by the tabs 8a-8c in this case as well. 

The embodiment of the junction component seen in 
Fig. 4 differs from those according to Figs. 1 through 3 
as follows: it has only two tabs 8a, 8b perpendicular to 
the base plate 1 of the base part 11, which tabs 8a, 8b 
protrude from this base plate 1 in one direction and are 
placed at a spacing h one below or above the other. Al- 
so, an arm 9 protrudes in the direction opposite to the 
tabs 8a, 8b, which arm 9 is provided for the purposes of 
the manufacturing process: controlled by the manufac- 
turing program, the junction component is gripped, 
moved and embedded into the PCB 1 3 by an automatic 
equipment (not shown). In Fig. 4 : the PCB is not shown 
and construction components described previously are 
denoted by the reference numbers already used. Con- 
nection of the junction component according to Fig. 4 to 
the PCB is made in a way similar to that according to 
Figs. 1 and 2, i.e. this is a countersunk construction, 
which means that the end of the clamping fork 2 of the 
connection part 12 will be, in top view, inside of the edge 
of the PCB. It is a difference from the solution shown in 
Figs. 1 and 2 that only two tabs 8a, 8b are passed 
through and soldered to the PCB. 

It is an advantage of fundamental importance that 
the junction component relieves the sensitive and deli- 
cate electrical contact points on the PCB of the mechan- 
ical loads occurring during the assembly of the PCB with 
a separate electrical unit, e.g. in manufacturing light 
sources, such as compact fluorescent lamps, integral 
with an electronic ballast. This results in the lengthening 
of lifetime of the product. 

A further advantage is that by using the junction 
component according to the invention the operation of 
making the electrical contact will be significantly simpli- 
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fied: soldering the leads of the electrical unit or a more 
complicated contact making is not needed. The opera- 
tion for making a mechanical (snap-in) joint will automat- 
ically ensure that the electrical connection is performed. 

s Assembling can be well automated. The junction com- 
ponent is small-sized, thus requires small room and can 
be used for operating units of practically any shape, po- 
sition, number and size. The same junction component 
can be used for PCBs of different shape, number and 

10 position. The electrical connection is of excellent safety 
(the force needed to maintain the contact is provided by 
resilient deformation and the direction of electric lead is 
perpendicular to the printed-circuit board), in addition 
the possibility to collide with certain mounts will be re- 

is duced. 



Claims 

20 1. Junction component for connecting an electrical 
lead (10) to a conductor of a printed circuit board 
(13), the junction component comprising a base 
part (11) and a connection part (12), of which the 
base part is secured to the printed circuit board and 

25 js connected with the conductor of the printed cir- 
cuit, and the connection part including a slot (4) for 
accepting an electrical lead with the orientation of 
the electrical lead being, where the connection is 
made, substantially perpendicular to the plane of 

30 the printed circuit board, the direction in which the 
electrical lead is moved to connect it to the connec- 
tion part (12), being substantially parallel to the 
plane of the printed circuit board (1 3), and the base 
part (11) comprising a base plate (1) with one or 

35 more tabs (8a,8b,8c) bent out from it which tab or 
tabs (8a,8b,8c) protrude into one or more holes 
formed in the printed circuit board (1 3), the connec- 
tion part (12) being formed so that its plane is sub- 
stantially the same as or parallel to the plane of the 

40 base plate (1). 



2. Junction component according to claim 1 wherein 
the connection part (12) is placed at the edge or 
close to the edge of the printed circuit board (1 3). 

45 

3. Junction component according to claim 1 or claim 
2 wherein the tab(s) (8a,8b,8c) is (are) passed 
through the printed circuit board (13) and is (are) 
fixed to it by means of soldering. 

so 

4. Junction component according to any one of claims 
1 to 3, wherein slits (7) are formed in the base plate 
(1 ) : close to the connection (12), for increasing the 
resilience of connection part (12). 

55 

5. Junction component according to any one of claims 
1 to 4, wherein it also comprises an arm (9) for grip- 
ping that protrudes from the plane of the base plate 
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(I) in a direction opposite to the tab(s). 

6. Junction component according to any one of claims 
1 to 5, wherein the connection part (12) comprises 

a clamping fork (2) having resilient prongs (3a.3b) s 
protruding from the base plate (1) of the base part 

(II) , the prongs (3a, 3b) being substantially parallel 
to the printed circuit board (13), and between them 
a slot (4) being provided for accepting an electrical 
lead (10), the direction of which is substantially per- 10 
pendicular to the printed circuit board (1 3). 

7. Junction component for connecting an electrical 
lead (10) to a conductor of a printed circuit board 
(13), the junction component comprising a base is 
part (11) and a connection part (12), of which the 
base part is secured to the printed circuit board and 

is connected with the conductor of the printed cir- 
cuit, and the connection part including a slot (4) for 
accepting an electrical lead with the orientation of 20 
the electrical lead being, where the connection is 
made, substantially perpendicular to the plane of 
the printed circuit board, wherein the connection 
part (12) comprises a clamping fork (2) having re- 
silient prongs (3a, 3b) protruding from the base plate 25 
(1) of the base part (11), the prongs (3a,3b) being 
substantially parallel to the printed circuit board 
(13), and between them a slot (4) being provided 
for accepting an electrical lead (1 0), the direction of 
which is substantially perpendicular to the printed 30 
circuit board (13). 

8. Junction component according to claim 7, wherein 
the clamping fork (2) protrudes beyond the printed 
circuit board (13) at its edge. 35 

9. Junction component according to claim 7, wherein 
on the printed circuit board (1 3) an opening (16) is 
formed around the slot (4) of the clamping fork. 

40 

10. An electric lamp assembly comprising a lamp hav- 
ing at least one electrical lead protruding therefrom, 
and a printed circuit board having electrical circuitry 
thereon, the electrical lead of the lamp being con- 
nected to a conductor of the printed circuit board by 45 
a junction component according to any one of 
claims 1 to 9. 
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